INTRODUCTION
Patient-centered medicine is an important tenant for modern inpatient care. The Institute of Medicine defines patientcentered care as Bproviding care that is respectful of and responsive to individual patient preferences, needs, and values and ensuring that patient values guide all clinical decisions^1 (also see 2, 3 ). During hospitalizations, a common time for interaction between patients and their medical team is during ward rounds. Usually, junior physicians present a patient's case to senior physicians followed by an academic discussion.
Patient case presentations can take place at the bedside or in other settings. While bedside presentations may facilitate patient involvement in management decisions, there is concern that patients may be overwhelmed by the complexity of medical information presented. In a recent study, 4 psychology students only recalled about 7 out of 28 items of information presented in a video of an emergency department discharge. A study examining the recall of preoperative discussion in patients undergoing neurosurgery found low rates of patient recall of surgical risk 2 hours after presentation. 5 Accordingly, patients' comprehension and recall of medical information is limited after bedside presentations.
Alternatively, patient case presentation can take place in other settings (in conference rooms or just outside the patient's room). The treating team subsequently enters the room and gives the patient a summary of the medical situation, completes medical information as needed, and discusses next steps. This approach may be less confusing, but there is also less active patient involvement in the medical discussions, which might negatively influence patients' perception of the care provided. 6 The optimal approach to patient case presentation during ward rounds remains unclear. The decision of bedside or nonbedside case presentations is not evidence-based but depends on the preference of the medical team, local traditions, or facilities. To inform medical educators on best practice, we performed a systematic review. Our meta-analysis focuses on patient's satisfaction with ward rounds and understanding of their disease and the management plan, important components of patient-centered care.
METHODS
We followed PRISMA guidelines in conducting this systematic review. 7 Electronic supplementary material The online version of this article (https://doi.org/10.1007/s11606-018-4714-1) contains supplementary material, which is available to authorized users.
Search Methods for Identification of Studies
We searched PubMed, EMBASE, Cochrane Library, PsychINFO, and CINHAL, through July 2018, last searched on 23 July 2018 using a strategy that included input from a medical librarian experienced in systematic reviews. The search strategy for each database is given in Appendix. To identify additional published, unpublished, and ongoing studies, we (1) tracked relevant references through Web of Science's and PubMed's cited reference search, (2) applied the similar-articles-search of PubMed, and (3) scanned the reference lists of identified studies.
Study Selection for Review
We included randomized controlled trials of articles that involved adult, non-psychiatric, and medical inpatients and compared bedside to non-bedside rounds. In addition, studies had to include some measure of the intervention's impact on patient-or provider-relevant outcomes or quality of care, particularly patient's satisfaction and patient's understanding of disease and the management plan. We excluded studies involving patients suffering from deliria or dementia.
Two researcher (M.G., C.B.) screened the titles and abstracts of articles for eligibility. We obtained the full texts of studies considered eligible from this process or for which eligibility was unclear. Two researcher (M.G., C.B.) independently decided on each trial's inclusion or exclusion in the review. They resolved any disagreements by discussion, and when consensus could not be reached, another author (S.H.) was consulted for a final decision.
Outcome Measures
The primary endpoint was low patient's satisfaction with ward rounds. Secondary endpoints were low patient's understanding of disease and the management plan reported by the patients defined as clarity of information shared by the treating team that might facilitate or impede patient's understanding and all other patient-and provider-related outcomes. Specifically, a total of nine additional patient-relevant outcomes were investigated: patients' affective reactions to ward round, patients' perceived involvement in decision-making, patients' perceived role in decision-making, concordance between experienced and preferred role in decision-making, patient activation, perceived time physicians spent with the patients, perceived physicians' interpersonal behavior displayed towards the patients, perceived teamwork of the medical team, and trust in the medical team. In addition, two provider-relevant outcomes were examined: preference for bedside or non-bedside case presentation and perceived improvements through bedside patient case presentation. Tables 1 and 2 summarizes the patientand provider-relevant outcomes investigated respectively as reported in the original publications.
Data Extraction, Assessment of Methodological Quality, and Study Selection for Meta-analysis Data was abstracted independently by two authors (M.G., S.H.) and study quality was assessed using the Cochrane Risk of Bias Tool (http://methods.cochrane.org/bias/assessing-riskbias-included-studies).
Data Analysis
We expressed dichotomous data as risk ratios (RRs) with 95% confidence intervals (CIs). We expressed continuous data as the mean differences. Data were pooled using a random effects model. Heterogeneity among studies was evaluated by the Q statistic (considered significant for p values <.10) and H, R, and I statistics. Statistical analyses were performed with STATA version 12.1 (STATA Corp, College Station, TX).
To determine whether cumulative sample size was powered for the obtained effect and to avoid random error, we also used trial sequential analysis (TSA) using TSA version 0.9.5.10 Beta (TSA 2016; www.ctu.dk/tsa).
RESULTS

Studies Identified
After removal of duplicates, our search retrieved 1647 records potentially eligible for this analysis. After excluding studies by examining title and abstract, five full-text articles were screened and classified eligible for inclusion (see Fig. 1 ).
Description of Studies
Study dates ranged from 1997 8 to 2016 9 and originated from three countries: three from the USA, [8] [9] [10] one from Japan, 11 and one from South Africa. 12 A total of 655 participants were involved, with study sample sizes ranging from 56 11 to 236. 10 Three studies assessed perceptions and preferences of physician (n = 73) and nurse (n = 28) participants. [10] [11] [12] In addition to our primary and secondary outcome, other outcomes assessed included patients' affective reactions to the ward round, 8, 11 patients' perceived involvement in decisionmaking, 9 ,10 patients' perceived role in decision-making, 10 concordance between experienced and preferred role in decision-making, 10 patient activation, 10 perceived time physicians spent with the patients, 8, 9 perceived physicians' interpersonal behavior displayed towards the patients, [8] [9] [10] perceived teamwork of the medical team, 10 and trust in the medical team. 9 In addition, two provider-relevant outcomes were examined: preference for bedside or outside the room case presentation 11, 12 and perceived improvements through bedside patient case presentation 10 (see also Tables 1 and 2 ). Studies used mainly dichotomous outcome formats to assess effects of bedside compared to non-bedside case presentations. Ramirez et al. 9 also partially applied a 5-point scale (1 Bnone^to 5 Bvery much^). O'Leary and colleagues 10 used adding up to a score with a theoretical range from 0 to 100. All studies used either structured questionnaires or interviews for data collection (see Table 3 ).
Quantitative Analysis
Primary Endpoint: Low patient's Satisfaction with Ward Rounds. All five studies assessed patient's satisfaction with ward rounds. Four studies dichotomized satisfaction into high and low satisfaction while the fifth measured satisfaction in a linear format. There was no difference in the risk of low patient's satisfaction with ward rounds (RR, 0.85; 95% CI; 0.66 to 1.09; I 2 = 65.6%) (Fig. 2) . To understand whether this non-significant result is due to insufficient power and to estimate needed trial sample sizes, we performed a TSA. As demonstrated in Figure 3 , the required sample size for detecting a 25% relative risk reduction would be 5286 patients, but currently, there are only 674 patients included in the 4 trials. These results suggest that for an effect size of 25% relative risk reduction, the four included trials only have about 10% of the required sample size demonstrating strong lack of power regarding the primary endpoint.
Secondary Endpoints. Low Patient's Understanding of Disease and the Management Plan. Similarly, there was no evidence for a difference between bedside and outside patient case presentation regarding low patient's understanding of disease and the management plan (RR, 0.92; 95% CI, 0.67 to 1.28; I 2 = 52.3%).
Other Patient-Relevant Outcomes. The remaining patientrelevant outcomes (for an overview, see Table 1) were not reported in all trials and had great heterogeneity making pooling impossible. Most comparisons found no difference between bedside and non-bedside rounds on several outcomes (Table 1) . Lehmann et al. 8 and Seo et al. 11 found no difference in patients' affective reactions to the ward round; Ramirez et al. 9 and O'Leary et al. 10 found no difference in patients' perceived involvement in decision-making; O'Leary et al. 10 found no difference in patients' perceived role in decision-making, concordance between their experienced and preferred role in decision-making, patient activation, and the perceived teamwork within the medical team; finally, Ramirez et al. 9 found no difference in the satisfaction with care and regarding the trust in the medical team.
A handful of outcomes was found to be improved by bedside rounds. Lehman et al. 8 found that patients with bedside presentation reported that doctors spent more time (mean, SD) with them (10 (± 6) vs. 6 (± 5) min, p < .001). Yet, there was no difference in the perceived adequacy of time doctors spent with the patient by a second study. 9 While two studies found no difference in perceived physicians' interpersonal behavior displayed towards the patients, 8, 10 Ramirez et al. 9 found that bedside presentation increased the patients' feeling R, risk ratio; CI, confidence interval; SD, standard deviation; OR, odds ratio; n.s., non-significant; APP, advanced practice providers *Items entered into meta-analysis on low satisfaction † Items entered into meta-analysis on low understanding of disease and the management plan ‡ Adjusted for randomly assigned firms (each comprising teams of physicians) and study week § Adjusted for age, sex, race, admission source, payer, case mix, education, Elixhauser score, length of stay, and using SEs robust to the clustering of patients within study units that the medical team behaved compassionately towards them (p = .03). Provider-Relevant Outcomes. Three studies assessed physicians' and nurses' preferences and perceptions (Table 2 and 3). In one trial, most (95%) of the junior physicians preferred non-bedside patient case presentation. 11 In contrast, Chauke and Pattinson 12 found that all interviewed senior (n = 5) and junior physicians (n = 10) preferred bedside presentations, as they felt that physical signs that might have been missed by the examining physician could be picked up by the senior staff. In addition, they felt that bedside presentations provided senior physicians with a platform to teach and perform clinical examinations at the bedside. This allows physicians to get a better overall picture of the patient. Finally, O'Leary and colleagues 10 reported mixed findings on the health care teams' perceived improvements of bedside patient case presentations. Specifically, 47% of physicians and advanced practice providers indicated that bedside rounds improved communication with patients and 37% agreed that bedside rounds improved the efficiency of their workday. Interestingly, even though inferential statistics are not Figure 1 Flow of the information through the phases of the review. Affect (y/n): no difference in upset meeting many physicians (BS n = 4 (13%) vs. OSR n = 4 (16%)) or reassurance by participation of many physicians (BS n = 21 (68%) vs. OSR n = 17 (68%)) Adequate explanation/understanding (y/n): more BS patients reported confusion by medical terms (BS n = 21 (68%) vs. OSR n = 8 (32%), BS presentation (n = 49) or OSR presentation (n = 58) during entire length of stay over 3 months -Short Form [14] provided, nurses' perceptions descriptively differed from physicians' perceptions: improvement in communication with patients was stated by 79% of the nurses, and improvement in the efficiency of their workday by 46%. Taken together, results on the physician and nursing teams' perceptions of bedside compared to non-bedside patient case presentation were inconsistent across studies. In addition, findings suggest, that perceptions might differ depending on medical function and hierarchy.
DISCUSSION
Although patient case presentation during ward rounds is an important component in the interaction between the medical team and the patient, few rigorous studies have investigated whether bedside or non-bedside presentation of patients results in better quality of care. We found no significant difference in patient's satisfaction, or in patient's understanding of disease and the management plan, and in the majority of other patient and provider-relevant secondary outcomes according to type of presentation.
To further investigate whether the negative results are due to insufficient power or lack of effect, we performed TSA, a methodology that combines an information size calculation (cumulated sample sizes of all included trials) for a metaanalysis with the threshold of statistical significance. 16 TSA is a tool for quantifying the statistical reliability of data in the cumulative meta-analysis and can be viewed as an interim meta-analysis. Based on this analysis, we found that the current number of patients included is too small to find a difference by type of patient presentation. If a trial was to compare patient presentation, the number of included patients would need to be very large to avoid the risk for type II error. This conclusion, however, is based on estimates of current trials which were limited by both, trial quality and number of included patients.
Although, based on randomized trials included in our analysis, we found no significant effect of bedside presentation on low patient's satisfaction, results from observational research reported positive associations between satisfaction and bedside case presentations. 6, [17] [18] [19] [20] These discrepancies may be explained by factors like differences in patient population and uncontrolled confounding in observational research. Similarly, regarding the outcome understanding of disease and the management plan, observational and non-randomized research found some positive associations with bedside presentation, while our analysis did not find significant effects. Specifically, a study conducted on a pediatric intensive care unit using a cross-over design found parents in the bedside case presentation condition to have stronger agreement with being well informed about tests than parents in the nonbedside case presentation condition. 19 Yet, there was no difference in agreement to being well informed about diagnosis or treatment plan.
Interestingly, qualitative research indicated that patients prefer bedside case presentation because physicians would spend more time with the patient 8 and patients felt that the medical team was more compassionately. 9 In our analysis, we were not able to look at outcomes such as emotional support and time spend with the patient, as included trials did not report such endpoints. Clearly, these outcomes should be investigated in future randomized trials.
Perceptions of the physician and nursing teams towards type of patient presentation was inconsistent across previous studies. Non-bedside patient case presentation was preferred by physicians in one trial, 11 while physicians in another trial favored bedside case presentation. 12 Interestingly, in another trial, 10 47% of physicians and advanced practice providers indicated that bedside rounds improved communication with patients, but only 37% agreed that bedside round improved the efficiency of their workday. Time constraints were also found to be important factors in favor of non-bedside case presentation as physicians perceived bedside presentation to be more time consuming. [21] [22] [23] Still, a study comparing the time spend on the ward rounds between bedside and non-bedside did not find significant differences. 17 Again, future trials should also look at timing of ward rounds as this is an important factor in clinical routine.
We are aware of several limitation of this analysis. First, included trials displayed substantial methodological weaknesses indicating limitations on the study and outcome level (see Table 3 ). With two exceptions, 8, 10 trials had low sample sizes and the majority of outcomes were assessed dichotomously limiting response variability. The included studies thus lack power to detect effects. Moreover, measures applied were mostly not validated but developed by the study authors and, accordingly, showed great heterogeneity across studies. As a consequence, results are difficult to compare, and we were only able to include two outcomes for aggregate analysis, namely low patient's satisfaction and low patient's understanding of disease and the management plan. Second, we only found a small number of trials to be eligible for this review. However, results from the Begg and Egger test did not indicate high risk for publication bias.
In conclusion, we have low knowledge how to best communicate the complex medical issues and therapeutic options with the aging patient population during ward rounds. Such knowledge, however, is key to proactively engage patients in these important decisions. This systematic search and metaanalysis found no differences in patient-relevant outcomes between bedside and non-bedside case presentations with, however, an important lack of statistical power among current trials limiting strong conclusions. There is a need for larger studies to find the optimal approach to patient case presentation during ward rounds.
